(b) The hyposecretory, thin gastric mucous membrane tending to hyposecretion, achlorhydria, and anaemia.
(3) Do the superficial erosions and (?) acute ulcers described in a number of achlorhydric patients cause unsuspected bleeding and become one factor in those cases -wAho develop anaemia ?
(4) What part do acquired infections, exogenous factors (alcohol), or nutritional defects play in producing gastroscopic appearances (a) In the hypersecretory ? (b) In the normal ? (c) In the hyposecretory (3) Is it possible that what we have called atrophic gastritis is not a gastritis at a11, but a peculiar type of gastric atrophy developing in an individual having the hvposecretory constitution, in response to other (i.e. nutritional or unknown) factors ?
The Practical Application of Gastroscopy 13v G. A. Ml. LINTOTT, M.)., M.R.C.P. THE survival rate of new methods of clinical investigation is low. The reason lies surelv in the fact that so few possess the essential qualities that are necessary to stand the test of time. The most important of such qualities are: Safety, ease of accomplishment, freedom from gross discomfort to the patient, and finally the production of results of value. On the fulfilment then of these demands the success and usefulness of gastroscopy depend.
Of the safety of gastroscopy few need convincing; its mortality, since the introduction of the flexible instrument, is practically nil, and its morbidity can be measured on a similar scale. Ease of accomplishment is, however, a point on which I should like to sav a few words, and I would make a plea for the preservation of such simplicity of technique as is consistent with good results. In the adoption of cumbersome equipment and in the demand for elaborate mechanical aids there lies the danger of oastroscopy being removed from the realms of a simple routine procedure to something little short of an operative measure, to be reserved, after weighty consideration, for special cases in special places. Undoubtedly specially designed and mechanically propelled tables have their advantages, but surely it is better to regard them as a luixury rather than as a necessity. An ordinary table and the simplest of equipment is no bar to good gastroscopic work and, in my opinion, a skilled assistant can be of more value to patient and operator alike than many elaborate contrivances.
And now a few words on the discomfort that this investigation entails. Those who have witnessed the procedure will I think agree that judged objectively gastroscopy appears to be one of the least, if not the least, unpleasant of endoscopic examinations. The patients' own statements confirm this view, which is strengthened by the singular rarity of a second examination being refused should it be required. I have had the opportunity of performing two or more examinations on over 30 patients, the maximum number being 12 in one man, who is still willing for more should the need arise. I have examined several doctors and a medical student, and the evidence of this usually somewhat intolerant and apprehensive section of the community bears witness to the comparatively little discomfort that is produced.
At least four patients have expressed their preference for the short discomlfort of gastroscopy to the lengthier hardship of a fractional test meal.
I have particularly stressed these points because we rightly attach so inuch importance to the patients' feelings. But I think the most sceptical and dubious amongst us can be reassured that gastroscopy, whatever its shortcomings, is a simple and safe procedure wshich can be employed with a minimum of discomfort and distress.
However, simplicity of technique, ease of accomnplishment, aind lack of discomfort, are in themselves no recommendation in the absence of results. It is necessary-then to examine further the credit balance of gastroscopv. I should like to disculss in particular its value in cases of simple chronic gastric ulcer and also the help that mav be derived from its use in the post-operative stomach, rather than deal Awitlh the gastroscopic findings per se in such cases.
Gastric Ulcer
Let me first consider the value of gastroscopy in cases of chronic g,astric ulcer, and this perhaps is best done under the certain headings.
Diagnosis.-In the diagnosis of the majority of chronic ulcers endoscopic examniination has little to offer in advance of more established methods of investigation. The efficiency of modern radiological technique renders further examination superfluous in all but exceptional cases. Nevertheless it does happen, from tiime to time, that an ulcer not seen radiographically is revealed by gastroscopy. These are usually cases in which the history and clinical examination suggest the presence of a gastric ulcer but X-rays show an apparently normal stomach. Here gastroscopy may prove of real help, and the existence of such cases, infrequent though thev may be. does at least endow the gastroscope wAith a certain diagnostic value in gastric ulcer. In a series of 92 gastroscopies performed on ulcer cases I have been able to establish the diagnosis of such a lesion in eight cases in w hich the skiagrains were entirely negative. Of these, four were sufficiently deep ulcers to warrant the belief that radiographv should have revealed their presence.
The converse is equally true, but less frequiently occurs: thus in a few patients radiography will reveal an ulcer which cannot be seen with the gastroscope and in the same series two such cases were present. This occasional failure to see an ulcer may be due to a variety of causes. Sometimes the ulcer is prepyloric in site, and therefore lies in what in a normal stomach may be a blind area. This frequently happens when an ulcer is present as a result of an upward retraction of the pyloric antrum. This technical difficulty offers a partial explanation of the infrequency with which simiiple prepyloric ulceration is seen on endoscopic examination I have only one such case in my series and in that case, confirmed by operation, the radiograms were, as it happened, negative-but I think that, as Schindler stated, the chief explanation is the comparative rarity of simple ulceration in this region. In this connexion it is important to realize that when carcinoma is present the lesser curvature aspect of the pyloric antrum comes into view much more readily and constantly than in the case of simple ulcer. This is no doubt due to the rigidity or loss of flexibility that is produced in the lesser curvature of the pyloric antrum as the result of malignant infiltration, and thus an area often withdrawn out of gastroseopic vision remains in view. Thus it has been stated that when a prepyloric ulcer is shown by X-rays and not seen by gastroseopy there is slight presumptive evidence in favour of its innocence. Certainly quite large simple ulcers in this region may elude gastroscopic detection but, on the other hand, it must be remembered that neoplastic ulceration by no means invariablv comes into view.
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Ulcers high up on the posterior wall may not be capable of gastroscopic inspection but these, on the whole, are rare and their detection may be aided by the use of Rodgers' balloon attachment. Another possible but uncommon cause of endoscopic examination failing to reveal an ulcer lies in the fact that thickened folds of mucous membrane mav actually overlap and obliterate the site of ulceration. This state of affairs has been described but I have no personal experience of it. And lastly a ring of spasm proximal to the ulcer may hide it from view. Bearing in mind then these few exceptions, the great majority of gastric ulcers can be readily seen with the gastroscope. Their usual site is just proximal to the antral fold, either on the posterior or anterior aspect of the lesser curvature. Their appearance is subject to certain variations which I shall not describe but on the whole it is very typical.
The conclusions we may draw in regard to the diagnosis of an ulcer are these: As a routine measure gastroscopy is not required, but it may prove of real value in a fewv cases in which an ulcer is strongly suspected and yet radiography fails to reveal its presence. As a diagnostic measure gastroscopy must be regarded as supplemental to radiography and in no way does it supplant the latter as a routine procedure.
Malignant changes in an ulcer. The gastroscopists will not be allowed to escape the perennial question: Is an ulcer undergoing malignant changes or not ? When one realizes how frequently at operation with touch as well as sight at his disposal the surgeon is unable to give a definite answer, the difficulty of forming an opinion based on endoscopic view alone will be appreciated. Is then the gastroscope of no use in these difficult cases when so much may depend upon the decision ? My experience is that with due appreciation of its limitations it is always worth while gastroscoping such cases. For by so doing, something may be gained and nothing will be lost. The gastroscopic findings in such cases may be divided into three groups. First, those in which the ulcer is clearly seen and almost unmistakeable signs of malignancy detected, second when the ulcer is again clearly seen and from experience can be said almost certainly to be benign, and third those cases in which the ulcer remains partially or wholly invisible, or when seen, has an appearance on which no definite opinion can be given. The last is, perhaps, the largest group but even here some very cautious conclusions may be drawn. As I have mentioned already, inability to see an ulcer revealed by X-rays in the pyloric antrum may in itself be a hopeful sign. But admitting the lack of definite evidence in the many cases, the positive opinion that can be given in the few does, I think, justify an enlightened use of gastroscopy as an additional means of investigation. For it is here that a decision is so urgently necessary and it is one which may have such far-reaching consequences for the patient, not only in regard to life, but also in deciding the loss or retention of his stomiach.
Deformities associated with ulcer.-An hour-glass stomach is nowadays a rarity, but iiiinor deformities of this nature are not quite so uncommon and in these, differentiation of spasm from organic stricture, can usually be made gastroscopically at an earlv stage. On inflating the stomach with air, constriction due to muscular spasm is as a rule easily overcome; that due to organic changes of course remains. Similar differentiation may sometimes be made between organic and spasmodic obstruction at the pylorus. However, in the majority of these cases, and if the pylorus itself can be viewed, the examination confirms the general opinion that organic obstruction more commonly occurs beyond the pylorus; for in these patients it is not unusual to see the pylorus functioning normally.
Assessment of healing. Finally, I should like to say a few words about what may prove to be the gastroscope's greatest contribution to the management of a case of gastric ulcer. Hitherto the criteria of healing of such an ulcer have been: The departure of symptomns and signs: the return to radiological normality; aild finally, the disappearance of occult blood from the stools. The advent of gastroscopy has necessitated revision of such ideas, for all these criteria, not even excepting negative tests for occult blood, may be satisfied in cases in which on endoscopic examination the ulcer appears incompletely healed. Of a small group of seven cases of chronic gastric ulcer, which I subjected to repeated gastroscopy in order to study the relationship between what may be called radiological and gastroscopic healing, all but one showed that healing, as demonstrated by the gastroscope, did not occur until a period of one to several weeks after the disappearance of all X-ray deformity. Examination of many other cases gastroscoped when the X-ray deformity had (lisappeared confirmed, what of course is well recognized by gastroscopists but perhaps not so generally appreciated by others, that an extensive breach of surface may still be present with all but endoscopic findings indicative of complete healing. This findinig, almost universal in the healing of chronic ulcers is, after all, what one would expect, for it is only reasonable to imagine a final stage of superficial ulceration not (lemonstrable by X-rays. But with the wider appreciation of the existence of this stage in the life ofan ulcer and the realization ofits sometimes lengthy duration it now seems probable that, in the past, some ofthe so-called recurrences were relapses occurring in incompletely healed ulcers. It appears therefore not unreasonable to demand the addition of gastroscopic evidence of healing to our other criteria, and thuis to allowthe dluration of strict treatment to be governed bv this new and more accurate standard. Nor does this entail great inconvenience to the patient, for only two, or at the most three, endoscopic examinations are requiired, one while the radiogram still shows deformity so that the ulcer can be clearly seen and its site orientated for future purposes, and a further examination made one or two weeks after the disappearance of the X-ray deformity. Incomplete epithelialization at this stage demands continuation of strict treatment with possibly a fiurther examination later, whereas visual evidence of complete healing will permit a confident promotion to a later stage of treatment. Time will show if the satisfaction of this additional criterion of healing diminishes the tendency to recurrence. If this should be so the addition of the temporary discomfort of gastroscopy to an already tedious regime will bring its own rew-ard. In the meantime, as gastroscopy is the only means of detecting complete healing of a gastric ulcer. it should be used as a routine in this conniexion.
If gastroscopy results in longer treatment for the majority of cases, it provides a welcome abbreviation in others. Occasionally an ulcer after prolonged treatment appears to be healed clinically, but a small niche persists radiologically and shows no immediate tendeney to diminish in size or to disappear in a few of these cases aln actual ulcer persists which for some unaccountable reason shows great delay in healing, but this is not the usual explanation. Gastroscopic examination of these apparently intractable ulcers often reveals the cause of the radiological niche as being a depresse(d sear completely epithelialized. Although its existence has been suspected clinically and radiologically for some time this condition is, perhaps still insufficiently recognized, for its differentiation from an incompletely healed ulcer can only be made by endoscopic examination. The recognition of such a depressed scar is moreover of great value, for then, a welcome alteration in treatment may be allowed. Eventually, I believe, these depressed scars become flattened, and a normal radiological contour returns, but this may take some time.
There are manv other features in connexion with the gastroscopic examination of a chronic gastric ulcer. To sum up one may say that the gastroscope may be of help in the diagnosis of certain ulcers, its use being supplemental to that of radiography it may provide a valuable link in the chain of evidence collected for the confirmation or exclusion of a diagnosis of ulcer-cancer; it may occasionally be helpful in the is Sectton of Medtctne 537 (lifferentiation between organic and spasmodic contraction secondary to ulceration; and finally, it is always of value in the assessment and determination of healing of a ga,stric ulcer, of which it is our most delicate indicator, and as such a strong claim can be imiade for its routine use in this connexion.
Post-operative Stomach
The disturbance of the normal anatomy as a result oi operation and the not infrequent development of perigastric adhesions make these cases the most difficult wsith which the gastroscopist has to contend. The usual means of orientation are often lacking, as familiar landmarks may be absent, disguised or situated in unusual places. Nevertheless, with patience and practice the gastroscope can be made to yield much useful information. Gastro-jejunostomy patients still form the largest group of post-operative cases in which the help of gastroscopy is likely to be sought.
Ga8trojejuno8tomy.-The inconsistency of symptomatology and the difficulty of radiological interpretation of lesions at a gastro-jejunal stoma provide an opportunity for any new means of investigation. To a large extent, I think, gastroscopy satisfies this want, but it must be remembered that technical difficulties, more marked in some cases than in others, tend to modify the advantages that at first sight seem so real. It has been stated by some gastroscopists that with the use of the flexible instrument part or the whole of the stoma can be seen in practically every case.
My own experience has not been quite so fortunate. Nevertheless part, if not all, of the stoma can with practice be seen in a great majority of instances, and on looking through my notes of a series of 33 consecutive gastroscopies performed on patients with a gastro-jejunostomy, I find that a complete or almost complete view of the anastomosis was seen in 19, a large part in 8, a small portion only in 2, and in 4 patients the stoma was not seen at all. I know of no means of forecasting the prospects of obtaining a good view but the high proportion of cases in which. at least some portion of the stoma is seen, justifies the use of the gastroscope as a routine measure where investigation is required. Moreover, a partial view can prove of real value, for lesions at the anastomosis are seldom strictly localized. Where inflammatory changes are present at a stoma the mucosa of the whole margin is affected in varying degree: thus a portion of the stoma that is seen and appears normal is suggestive of a healthy state of the remainder. The formation of a chronic ulcer is much less frequent than the development of gastro-jejunitis alone, in which of course superficial erosions and suibmucous haemorrhages are not infrequently seen. However, it must be remembered that even with the most perfect view it is the gastric surface of the anastomosis that one is inspecting, the jejunal aspect remains hidden. Lesions on this latter side cannot therefore be excluded but their presence may at times be suspected by changes seen on the gastric surface. Conversely, a perfectly healthy gastric aspect is suggestive of similar conditions obtaining on the jejunal surface.
The actual amount of jejunal mucosa seen will depend upon the size of the stoma, the degree of illumination, and the presence or absence of much regurgitation of fluid from the intestine, and this is often considerable. The jejunal can readily be recognized from the gastric mucous membrane by its rather darker colour, and particularly by the appearance and regular disposition of the valvule conniventes. Inflammatory changes and at times actual ulceration may be observed in the jejunum.
It has been said that a greater or less degree of inflammation of the stoma is present in all cases in which gastro-jejunostomy has been performed. Gastroscopic findings do not confirm this somewhat pessimistic view, for a perfectly healthylooking stoma is not infrequently seen and in this connexion it is interesting to note the sphincter-like action that may be present, and which at times appears almost, pyloric though more rapid, in its action. When inflammation of the stoma is present it is the rule to find evidence of generalized gastritis as well, and this may be extremnely severe but its presence is not invariable even in the case of marked changes at the anastomosis.
In the control of treatment and assessment of healing of gastro-jejunal lesions gastroscopy plays an equally important part, and indeed has been the means of demonstrating that such lesions are often amenable to medical treatment a point hitherto in doubt. Partial gastrectonty. My opportunities for examining cases after partial gostrectomy have been more limited. It is generally agreed that the stoma in these patients is more readily seen than in gastro-jejunostomy cases. Such, has been my experience. The abnormalities that may be present at the stoma are similar to those I have already described but there is one important additional finding that may be encountered. Local recurrence after partial gastrectomy for growth may be diagnosed at an early stage by endoscopic appearance. I had one such case in which gastroscopy, performed eleven months after an apparently successful partial resection of the stomach for carcinoma, showed small nodules of growth in the neighbourhood of the margin of the stoma and thus provided the first evidence of recurrence.
Mr. A. S. Till: It is imlportant when reviewing a series of gastroscopies, to distinguish between those which are done for purposes of research into gastric disorders and those which are of real clinical value and which supply evidence not obtainable by other means of investigation.
There are four common indications for gastroscopy in the latter group
(1) Patients with gastric symptoms and negative investigations in whom sollme form of gastritis may be found.
(2) Those cases in which the skiagram is suspicious of carcinoma.
(3) To follow the healing of a peptic ulcer.
(4) To diagnose anastomotic ulcer. In this last group the examination is often difficult to carry out and the results are disappointing. Mr. Lintott had called attention to some of the difficulties of gastroscopy. The examination was in no way so easy as for example cystoscopy, but he had obtained useful results although he had not had the great experience in gastroscopy of the opening speakers. Of the first 173 cases gastroscoped and followed up at the Middlesex Hospital, 30 were examilled on account of barium meals which were inconclusive or suggestive of carcinomla. Ten of these cases wer.e shown to have growths and 41 gastric ulcers. In six.
however, the gastroscopic report had been incorrect, as shown by the subsequieint history of the patient.
Dr. P. E. T. Hancock: Gastroscopy is usually performed under local anaesthesia although it may also be performed under a general anaesthetic or under evipan or a similar hypnotic. Nearly all gastroscopies are, however, performed under local anawsthesia, and in this country most gastroscopists use a 2% solution of decicain with or without the addition of adrenalin. Most of us have been impressed by 20)
the efficacy and the lack of toxic symptoms associated with the use of decicain. There are, however, certain dangers consequent upon its use and they should be mentioned. The manufacturers themselves strongly advocate the addition of 1 to 2 minims of adrenalin per c.c. of decicain and they state that not more than 2 to 3 c.c. of the 2% solution should be used, that is an equivalent to approximately 0-06 grm. of decicain. Their reasons for suggesting the addition of adrenalin appear to be purely theoretical as they are unable to quote any experimental work proving that the absorption or toxicity of decicain is lessened by its use. In recommending the dosage, they are naturally playing for safety, as this dose would be below the theoretically fatal dose of decicain given intravenously if man be comparable with rabbits and dogs on whom the toxicity work was done. Furthermore, most gastroscopists have been in the habit of using larger doses than the 2 c.c. recommended by the manufacturers without experiencing toxic results.
Professor Schindler now working in Chicago has carried out over 2,000 instrumentations using 10 c.c. of a 2% solution, and has never had any toxic manifestations. Professor Henning working in Germany, in a personal communication, tells me that he has had no toxic manifestations using 2-5 c.c. of 2% solution in a large series of instrumentations. I have, however, come across two accounts of fatalities following the use of decicain in preparation for gastroscopy, one in Minneapolis, which case is recorded in" The Staff Meetings Bulletin of the University of Minneapolis Hospitals", Vol. 9, No. 2. This was a man aged 57 who had 5 c.c. of 2% solution with the addition of 5 minims of adrenalin and he died soon after the injection with typical cocaine convulsions. At autopsy he was found to be suffering from syphilis of the aorta and central nervous system and carcinoma of the stomach with metastases in lymphnodes and right spermatic cord. The same observer had two other cases of minor convulsions which, at the time, were thought to be hysterical. The other case occurred in this country and resulted in the death of a man aged 72. His preparation included a decicain pastille 1 gr., and approximately 7 c.c. of 2% solution. He developed typical cocaine convulsions before the stomach tube and gastroscope had been inserted. At autopsy he was found to have a carcinoma of the stomach. In this case no adrenalin was used. About three months previously this man had been successfully gastroscoped after having a 1-gr. decicain pastille and 5 c.c. of 2% decicain solution.
This same observer had one other experience of convulsions following a similar form of preparation and considered them to be hysterical; they recurred during the injection of evipan at a slightly later date.
A certain number of toxic results including fatalities have been recorded using decicain in 2% solution for tracheal and bronchial anmesthesia, where apparently the vaporization is dangerous, and also in several urethral conditions in which there has been damage of the superficial epithelium and probably absorption into a venous sinus.
I myself have carried out just over 450 instrumentations using from 2 to 10 c.c. of 2% decicain solution without the addition of adrenalin without any ill-effects. Mr. Harold Rodgers has carried out over 700 instrumentations using a similar technique also without ill-effects.
I have, however, developed what I believe to be an improvement in technique at the same time adding a safety factor. I have pastilles made for me which contain 1 gr. of decicain in a plain gelatine base. This pastille is sucked by the patient twenty minutes before instrumentation. As a result of this the patient usually has almost complete anaesthesia of the mouth and throat at the time of instrumentation and frequently no further anesthesia is required. If the pharynx is not quite ansesthetic I use 3 c.c. of decicain solution and the discomfort of Section of Medicine 541 gastroscopy had shown the ulcer, a partial gastrectomy was then performed, to the great relief of the patient's sufferings.
Gastroscopy had shown him how often the pain and other symptoms might disappear with subsidence of the cedema round the ulcer and of the congestion of the gastric mucous membrane, yet the ulcer was still far from healed: a thoroughly salutary experience which emphasized the need for time and care in treatment.
He referred also to the value of actually seeing an ulcer in situ. A patient in whom gastroscopy revealed an ulcer at the pylorus later had haematemesis; it was clear from the previous gastroscopy that it was unlikely that the bleeding would stop of its own accord, and within a few hours there was renewed vomiting of fresh blood. Fortified by the knowledge gained from an actual view of the ulcer, it was justifiable to ask a surgical colleague to deal directly with the bleeding point, and this was done successfully.
Dr. Denys Jennings: The angulus of the stomach is a functional and not an anatomical landmark. It may be higher up the lesser curve and further from the pylorus when the patient is lying on his left side for gastroscopical examination than when he is standing erect with a heavy barium meal in his stomach. The consequence of this is that the apparently admirable view of antrum and pylorus which is. usually obtained with the flexible instrument may be deceptive, the true pylorus being either round the corner or concealed by a prepyloric contraction. It is thus possible to think that one has obtained an excellent view up to the pylorus, and actually to miss a prepyloric lesion. This danger is less likely to occur with the rigid instrument which does not fall away towards the left iliac fossa to the same extent. If the rigid instrument does not impact against the posterior wall and if it descends sufficiently far into the stomach, the angulus tends to form at the junction of the thickwalled antrum and thinner-walled body, and a much closer view of the pylorus is usuallv obtained.
Too little attention is being given to the fact that in the majority of cases the flexible instrument is incapable of distinguishing fine details in the prepyloric region where, as pathologists are agreed, inflammatory changes principally occur. With the classical Schindler rigid instrument lying side by side with a modern flexible 850 one, the image seen through the rigid will be twice the size of that seen through the flexible. The flexible gastroscope inevitably falls away from the pylorus more than the rigid one and with the optical arrangement employed, the size of the image rapidly decreases as the distance increa,es. The image of the pylorus seen through the flexible instrument may thus be only a quarter the size of that given by older types.
In order to get over this disadvantage, the Cambridge Instrument Co. have made me a powerful electromagnet and a soft iron tip to a flexible instrument. Unfortunately, the apparatus is better in theory than in practice, and though it gives me excellent controlled vision in the body of the stomach, I am disappointed with the amount of improvement in the antral view which I can rely on getting in the absence of X-ray control. Professor Schindler very kindly wrote to me recommending his latest type of 50°gastroscope (which of course gives a larger image). This may be the ultimate solution, to combine controlled movement with a narrow angle objective giving higher magnification and less distortion.
Previous speakers have seemed a little at a loss as to what is normal and what is abnormal in the gastric mucosa, and have hinted at the existence of different constitutional types. My own view, based on the examination of a few healthy subjects from the Tyrol, is that a perfectly healthy mucosa can occur in adults, comparable gastroscopically with that seen in a cat, pig, or dog, but that such a mucosa is as nonexistent in the adults of a civilized community as is a well-developed mouth with perfect teeth in an English town. A primary atrophy as a cause of achlorhydria may exist as an uncommon constitutional anomaly but with this possible exception, the sameness of the few healthy stomachs which I have seen in adults from the Tyrol and in youths under 20 makes me disinclined to believe in the existence of different types. The variety of appearances found in the body of the stomach, regardless of whether the patient has indigestion or not, are in my opinion chiefly due to variations in tone and in the amount of scar tissue in the underlying muscularis mucoswe and not to any congenital variation in thickness.
